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(54) (57) CriOCOB PEMOHTA OB^AilHOn 
KO/IOHHbl, BtuiK>MaK>tuHfi cnycK b Hee ro<t»- 
pHpoB3HHoro naTpy6Ka m pacuiHpemte ncfcJieA- 
Hero ao AHaMCTpa o6caAHoA koaohhu nyTCM 
npoTRMKH Mepc3 Hero HHCTpyMeKTa, OTAUHCUO* 
U(U£lC* TCM. MTO, C UeAblO nOBblUJCHK* H3AOK- 

hocth nepeKpwTHH HWTcpB&na HapyuicHHH. 
onycKaioT AonoAHirrcJibHufl roJ>pHpoBaHHbifi 
naTpyooK h ycraHaBJiiiBaiOT c 3a3opoW no Top- 
uy c ocHOBHbiM, • pacujHpntOT o6paiueHHy» k 
ocHOBHOMy naTpydKy KOHUCByio Macrb Aonon- 
HHTCAbNoro naTpyoxa h CMemaiOT ero ao yno- 
pa b pawec ycraHoejteiiHuAt a 33TCM npoTflni- 
aaiOT HHcrpyMeHT sepe3 Becb naTpyooK. 



i 
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MCMMi'MIJM I It* .H!M«I» ;.|l!m' llrft'p V|*l (I'llliH'f II 
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la union iipo\iMiii.u*MH«H'Mi. n ■lacTHm'tu iipn 
K;iiniTn.ihiio\i po Monro nnYa.iiiM.x mwiohii. 

M iwvTfii i*ikho6 vrtaiioHKii nKppiipomiuno 5 
to itarpyftKa r rpyrtax hjtom paciiiiipciiHtt cro 

f M H* p IVIV T BO M B3pU83 

llc.i'N'TniKOM .lanuoro cnocotia BMBCiCfl 

HIMKOO KJMCCTDO peM0IIT3, MTO o6MCIIBlMV« 

ipy;mocTi»K) o6ccnr<iciiii8 psBiroMcpnoro pat- fo 
nmpciiMH nxjipupoHaiiHoro naTpy6ka no Bcefi 
aiMIU*. ripil CILlbHOM noBpeacacHHii kovIoMhu 
it CaibiitoH HC.iiimiiic 3ap*Aa ofcaAiiafl koioii- 
na Mower 6uTb iiapyuieiia, a ncpaBHOMcpiioc 
pacimipciMic uaTpy6ica npiiBojiiT k yMCHbine- 
hum) cro iipoxo.inoro cchciihh. 15 
Han6o.icc 6.in:tKiiM k npeaiaraeMowy hb- 

.WCTCH OlOCOti pCMOHTa o6caaH0ft KO/IOHHW, 

BKJuo'iaioiuiift cnycK b Hee nx|>pHpoBaHiioro 
nmpyfiKa 11 pacmiipoHite nocneAHero ao ah- 
aueTpa oocaaHoft Kaioniibi nyTeM npoTiUKKM 
•iepc:i iiero HHcrpyMCHTa |2]. 

HeaocraTOK ujBCCTiioro cnocofla aaiciio- 

MUCTCH B M3.10H H3AOKH0CTH nepeKpbmtH 30- 
1114 liapyillCHHH. NTO CBH33HO C B03MO)KHOCTbK) 

c.iyiacH b npaKTMKc pcMoma 06c a ah ux ko- 
,101111. Koraa node yrraiiOBKti ro^pupoaanHo- 25 
ro uaTpy6xa iicrcpMeTMMHooTb coxpaHHCTCB, 
tipiiMCM 30Ha HcrepMeTitMHocTii, K3K npaBitao, 
iiaxo.iHTCB hcnucpeacTBCMHo Mail mil noa yc- 
TaiiortioiiMUM panee naTpy6KOM. JIhkbhahpo- 
Haru *iy Herop\ii-ni«iHOCTb mokho TOAbKO ny- 
tcm ycTanoHKii aonaiHirreJibHoro naTpy6tca b 30 
CTbiK k ywe ycfaHOB.ieHHOMy. 

Ue.ib H3o6peTeHHn — noBuweHHC hbaok-, 
hoctii ncpcKpbiTHB itHTepaajia HapyiueHiifl. 

n<KTaB.TCHH3H UtAh AOCTKraeTCH TCM, MTO 
B CIKK'OOC JKMOHTa o6C3AHOH KOAOHHbl. BKAK>- 

naioiacM chvck e Hec ro^pnpoBaiiHoro naTpy6- 35 
Ka 11 paciiiHpcniie noc«ieancro ao AHaMeTpa 06- 

C3AHOH KO.10HHM nyTCM npOTSDKKH MCDC3 He TO 

itHCTpyMCiiTa. cnycKaioT aonoJiHHTe-ibHbiH r<xj)- 
piipoBaiiHMM naTpyoOK h ycraHaBJiHBaiOT c 3a* 
3opoM no Topuy c ochobhmm. pacuinpHiOT 66- 40 
paiueHHyio k ocHOBiioMy naTpy6xy KOHueayio 
MacTb AonoAHtiTe.ibHoro ii3Tpy6K3 11 CMetuaiOT 
ero ao ynopa b pancc ycTaiiOBACHHbiH, a 3a- 
tcm iipoTflntBatoT MHCTpyMCHT Mepes Becb naT- 
pyooK. 

45 

Ha (}>nr. I -5 noKasana nocieAOBaTeAb 
MocTb vctBhobkm AonoVtHHTejibHoro naipy6Ka 

H3A OCHOBilbIM; Ha <t>MT. 6—10 — TO WC. HpM 

ycTaHoBKe Aono.iHHTe.ibHoro naTpy6Ka noA 
ocHORHbiM; Ha 0nr. 1 1 ceMenne A— A Ha 
cf)iir. 3. 50 

Cnoco6 BK/HOM36T nocAeAOBareAbHocTb one- 
paiiiiii c iincTpyMeHTOM I, HanpiiMep. c paAH- 
a.ibiio parunipHiomHMCB kohuom. HncTpyMeiiT 
onycKatoi b tKBawioiy hb Tpy6ax 2 k MecTy 3 
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n.,|»\ uif»«n»i «»T»i .i.:i»'»h Mt.imoMJ » .imimmiimh-.m. 

HUM r<Ht>pHp4lp;<HHIJM ll3lp\^KHM I M \H<»|>"M .*». 
I I(KMlMOB3HMblHK'll. otH'patlHH IM» I'lMHiifiv 

npn paoorc* ciih.h HBrpj (i)>Hr.-l fi|. >Vi;i« 

HOH.1CHHMM paHCC lUaCTWpb B HHM' rtHp\Ut\Hf 

naimoro naTpyfixa 6 3ainiMacT inuoweHHc. no- 
Ka3aHiioc H3 <pitr. I, it Hapyuieime 3 o6c3Ahoh 

K0.1OHHM OCTaeTCH HCIiepf KpbfTNM. HaNHH3H OT 

raioBy ri.iacTupB 6 h bnuic. /lono.iHHrc-ib- 
nbt\i ro<f)pHpoBaHHbiH naTpyooK 4 oiiycKaercH 
k paHce ycTa ho bvic h ho m y iwacThipio 6 c hh- 
Tep &a.io m ot Hero no Topuy. 

3aTCM b Tpyfiax 2 coiuann imfiiiTomiot* 
jiaruieime ahakcktth. pasHoe 1/3 pa6<iMero Aan- 

.leHHB. B 3TO Bpe.MR HHCTpVMCIIT I paCIHHpHCT 

iLidrrupb b npe.ic.iax. noKasaHiiux Ha <|nir. II. 

T. C. lie IHX1HOCTLW. CueiLfieHHC ILiaCTbipB C KO- 

.loiiHofi npoH3ofiAeT .ifiiiib no RfajcTyriat. Ilpn 

BCCM 3TOM npOTH^Ka HHCTpyj*eHT3 1 B IL1BC- 
TbipC (4>itr. 2) COCT3B.1HCT HaMavibHyio Macib 
CrO A.lHHbt, HTO H03B0.1HT .ICrKO CABHHyTb CfO 

BHH3 ynopoM 5 ao koht3kt3 b paitee ycTanoii* 
.iCHHbjft n.iacTbipb 6 6e3 Hax*iecTKii (tfiir 3 
h 4) ii nepeKpbiTb HiiTepea.i MewAy hhmh a«- 
noiHHTe.ibHbiM n.iacTwpcM 4. 

nOC.IC 3TOrO A3 BAeHlie WHAkOCTH B HHCTpy* 
'MCHTC I CHH/K3IOT AO HyASI. PaAHBAbllbie H3- 

rpy3KH HHCTpyMeHTa I Ha naTpy6oK 4 yueHb- 
uiaioTCfl, ii oh nepeBOAHTCB b nasa.ibHoc no- 
.io)KeHtie (4>nr. 3). VnopoM 5 CMetuaiOT iiBTpy- 
ook 4 BHH3 ao ynops B.paHee ycTaiioa^ieii- 
Hufi anacTupb 6. nepeKpbiBaR HHTcpnaA napy* 
ujeHHB (4>ht. 4). Hhjhhhb MacTb naTpy6Ka 4 
ynnpaeTCH b BepxHioio MacTb paHee ycraHOB*- 
AeHHoro aiacTbipH 6. B Merre cocahhchmh no- 
AyMaeTCB repMeTHMHoe coeAHiieiiHe AByx toh- 
KocTCHHbix ruiacTbipefi m noc.ie 3Toro HHCTpy- 

MeHT I lipOTBrHBaiOT MCPC3 ll3Tpy6<)K 4 AO BW- 

xOAd H3 Hero (4>Hr. 5). 

B npoiOBOAcTBe pa6oT no ycTaKOBKC iiasc- 

TblpB B OOC3AHOH KOAOHHe CCTb B3pH3HT,. KOT- 
Aa nAaCTbipb psCUJHpHeTCH HHCTpyMCHTOM I 
CBepxy BHH3. 

FlocAeAOBaTeAbHOCTb onepauiiH no npeA-ia- 
raeuoMy cnoco6y b btom c^iynae anaviorHHHa 
nepBOMy aapiiaHTy. TOAbKO Aono^iHHTCAbHbiH 
naTpyooK 4 ycraHaaAHBaiOT 33TB*cKofi Tpy6 2 
BBepx ao ynopa b paHee ycTaHOB/icHHbift nAac- 

Tbipb 6 B 06C3AH0fi KOAOHHe (<})Hr. 6-10). 

Tbkhm o6pa30M, HcnoJibjyH npeA-naraeMufi 
cnoco6 coeAHHeHHH nAacrbipefi mowho nosH- 
cHTb HaAe>KH0CTb nepeKpbiTHH HspyuieHHoro 
HHTepaajia o6caAHofi kojiohhu. 

ripeA^araeMbifi cnoco6 ycTpanneT noBTop- 
Hoe ueMeHTHDOBaHne oocaAHux koaohh Mepe3 

Ae(|>eKT B KOAOHIie. 

yCTBHGBKa AOIiaiHHTeAbHOrO n.!3CTbipB 3H3 
MHTeAbllO COKpaTHT H npCMB, 33Tpa*IH B3CMOC 
H3 npHTOTOB/ieHHe H 33KHMKV M3TCpH3.!OB MC- 

pea aoJickt b Ko.nonne. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve- 
Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig. 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 
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Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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